The fundamental nutritional requirements of the gonococcus are little understood at present, and until recently few serious studies had been made of this problem. This lack of understanding has resulted in a great multiplicity of culture media for the diagnosis of gonorrhea and has been responsible for a wide variation in the results reported with different methods. A further complicating factor is the occurrence of variation in the nutritional requirements of certain strains of the gonococcus, as will be described in this study.
Thus, it is apparent that an exact knowledge of the growth requirements of the gonococcus is far from its final solution.
EXPERIMENTAL STUDIES
(1) Description of variant type8. In this laboratory, as in many others throughout the country, Proteose no. 3-hemoglobin agar (Bacto) is used for the routine cultural diagnosis of gonorrhea. In general, it is very productive as compared with smear results (Lankford, 1941) and growth of the gonococcus is usually good. It has been noted often, however, that certain strains produce small colonies, some of which are scarcely visible despite use of the oxidase reagents.
Recently a satellite effect was observed in which a number of gonococcus colonies were clustered about a few colonies of a non-pigmented staphylococcus, whereas no colonies, or only extremely minute ones, were found on other areas of the plate. Tests with pure cultures proved that whereas this strain grew well on whole blood or serum agar, it would not produce detectable growth on the Proteose no. 3 agar with desiccated hemoglobin or starch, except in the presence of the white staphylococcus or certain other bacteria. In figure 1 a plate of Proteose no. 3-hemoglobin agar has received a heavy seeding of this strain of gonococcus and three spot inoculations of the white staphylococcus; the size of the satellite colonies gradually diminishes and they finally disappear toward the periphery of the plate. On blood agar ( fig. 2) , the stimulatory effect is reversed, and a wide zone of inhibition is evident.
Since isolation of this strain, many similar cases in the past were recalled, and a search has been made for additional ones. It was a surprise to find that 10 to 15 per cent of all strains isolated in the past few months are of this type. It must be emphasized that strains of this type grow only in the presence of certain contaminants or on areas where considerable mucus or pus has been deposited, and, in such instances, the colonies are often so minute that it becomes difficult to detect them even with the aid of the oxidase reagents. Certainly, many such strains must fail to produce any detectable growth. Therefore, if diagnostic laboratories are to continue to use the popular Proteose no. 3-hemoglobin agar, the deficient nutrilite, if such it be, must be supplied in some form.
(2) Distrinbution and properties of the deficient nutrilite. A limited survey was begun to find a suitable source of the deficient substance. Whole blood, plasma or serum, tissue extracts, and yeast and liver extracts were found capable of replacing the staphylococcus factor, and in fact promoted luxuriant growth of these strains. Freshly prepared liver and yeast extract proved to be the most potent sources, producing maximum stimulation in dilutions up to 1 part in 200-400 parts of agar, and detectable effects up to 4 to 5,000. Blood or plasma had a maximum effect at 1/50-1/100 dilution. For these tests a rather crude assay method was employed; one unit was designated as that quantity of extract required to produce detectable growth with a surface seeding per ml. of agar of a 1/10,000 dilution of a suspension of a 24-hour culture.
Studies with the various extracts proved the nutrilite to be destroyed com- (4) Pleomorphism of variant strains. Growth of the "deficient" strains on a medium contain ng a sub-optimal quantity of the thermolabile growth accessory results in characteristic and extensive morphological aberrations. Microscopically, these strains present a picture of large, distorted and swollen cells, dumbbell shapes, "hollow" and "ring" cells, and other pleomorphic, atypical forms ( fig. 6 ). So characteristic is this picture that such strains may be detected almost invariably from a gram stain of those colonies which develop on the deficient medium. On the other hand, a person unacquainted with pleomorphic phenomena might well fail to suspect that such organisms are actually gonococci. If these strains are transplanted to a medium containing an optimal quantity of the thermolabile nutrilite, the morphology is quite typical, however. Furthermore, in smears from exudates the intracellular and extracellular gonococci of this type are normal in every respect.
(5) Production of "normal" mutants. All of the deficient strains isolated thus far undergo variation to produce "normal" mutants capable of synthesizing the thermolabile factor. If a heavy inoculum of one of the original deficient types is plated on Proteose no. 3 hemoglobin (or starch) agar, one or more colonies develop, which, on continued transplant on the same medium, grow luxuriantly and are in all respects similar to the "normal" type. Using the technic of obtaining mutants as developed by Lewis (1934) 
